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METHOD OF FABRICATION LCOS 
STRUCTURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a method for 

fabricating a LCOS (liquid crystal on silicon) back plane, 
and more particularly to a method for fabricating a LCOS 
back plane structure, and application for the multimedia 
projector. 

2. Description of the Prior Art 
The CMOS (complementary metal oXide semiconductor) 

back plane of LCOS (liquid crystal on silicon) is an impor 
tant electric device for the micro-display device. 

In generally, the CMOS back plane structures constituted 
by LV CMOS transistor (loW voltage complementary metal 
oXide semiconductor transistor) and an oXide capacitor 
layer. In the prior process for LV device, an oXide layer 
severs as a capacitor layer. Because the oXide layer merely 
sustains the loW operating-voltage to limit the operating 
voltage range, Wherein the operating-voltage is under 5 
volts. As if increasing the operating voltage, the area of the 
oXide capacitor layer is increased to sustain the higher 
voltage. HoWever, the increased area of the oXide capacitor 
layer Will increase the area the area of the integrated circuits. 
Therefore, the purpose of the semiconductor device has been 
densely integrated progressively, the element structure has 
been minimiZed cannot be achieved. 

Furthermore, the oXide capacitor layer cannot sustain the 
higher voltage When increasing the operating voltage. After 
the operating voltage to the oxide capacitor layer during a 
period time, because the coupling ratio of the oXide capaci 
tor layer is small, such that the breakdoWn of the oXide 
capacitor layer Will be caused to lead the leakage current and 
the reliability of the integrated circuit Will be reduced. 

SUMMARY OF THE INVENTION 

In accordance With the present invention, a method is 
provided for fabricating a HV CMOS transistor (high volt 
age complementary metal oXide semiconductor transistor) 
back plane structure that substantially obtains the large 
operating voltage range and large operating capacitance 
range. This method essentially utiliZe a HV device is applied 
on the substrate, such that the LCOS (liquid crystal on 
silicon) back plane structure can obtain the large operating 
voltage and the HV device can cooperate With the HV 
capacitor layer that can sustain the higher operating voltage, 
and further generates the better capacitance operating range. 
Therefore, the LCOS back plane structure has the better 
contrast and the chrominance output in per area unit. 

It is one object of this invention is that a HV device is 
applied to the substrate to obtain large operating voltage and 
better capacitance operating range. 

It is another object of this invention is to utiliZe the miX 
mode IPD (inter-poly dielectric) structure that compatible 
With a HV CMOS transistor (high voltage complementary 
metal oXide semiconductor transistor) process, and also 
combined With a mirror layer to form a CMOS back plane 
of LCOS (liquid crystal on silicon) structure. 

It is further object of this invention is to provide a HV 
transistor to drive the HV capacitor layer to obtain the large 
output operating voltage and better capacitance operating 
range. 

It is still another object of this invention is to increase the 
output voltage to the mirror layer to obtain the best contrast 
and the output chrominance in per area unit. 
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2 
In one embodiment, the LCOS back plane structure is 

according to the present invention include a HV CMOS 
transistor and a HV capacitor layer on the substrate, respec 
tively. Herein, the HV capacitor layer can be located on the 
isolation structure, and the advantage of the HV capacitor 
layer on the isolation structure is that the area of the 
integrated circuit can be diminished While the capacitance 
achieves speci?c qualities. Then, an ILD (inter-layer 
dielectric) layer is located on the HV CMOS transistor and 
the HV capacitor layer. There are pluralities of contact 140 
in the ILD layer Which is used as a connector to electrically 
connect the multiple interconnect structure subsequently on 
the ILD layer and HV CMOS transistor and HV capacitor 
layer, respectively. Then, the multiple interconnect structure 
includes at least three metalliZation layer on the ILD layer. 
Herein, the top metalliZation layer of the multiple intercon 
nect structure is a mirror layer Which has highly re?ective 
property, such that the HV CMOS transistor can generate a 
higher operating voltage to drive the oXide capacitor layer to 
increase the operating range output to the mirror layer. 
Furthermore, the dielectric constant of the HV capacitor 
layer is increased to raise the coupling ratio of the HV 
capacitor layer such that the HV capacitor layer can sustain 
the higher operating voltage to raise the capacitance oper 
ating range. 
A method of forming the LCOS back plane structure 

according to the present invention may include forming a 
HV CMOS transistor and a HV capacitor layer on the 
substrate respectively. Then, an ILD layer is deposited on the 
HV CMOS transistor and HV capacitor layer. NeXt, a 
plurality of contact 140 formed in the ILD layer and a 
multiple interconnect structure is formed on the ILD layer 
by conventional interconnect technologies, and the multiple 
interconnect structure is electrically connected to the HV 
CMOS transistor and HV capacitor layer by the pluralities of 
contact, respectively, Wherein the top metalliZation layer of 
the multiple interconnect structure is a aluminum layer that 
used as a mirror layer and has a highly re?ective property to 
prevent the loss of the light scattering by a very ?at surface 
of the mirror layer (the top metalliZation layer of the 
multiple interconnect structure), made of aluminum. 

Other objects, advantages, and salient features of the 
invention Will become apparent from the folloWing detailed 
description taken in conjunction With the anneXed draWings, 
Which disclose preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and many of the attendant advan 
tages of this invention Will become more readily appreciated 
as the same becomes better understood by reference to the 
folloWing detailed description, When taken in conjunction 
With the accompanying draWings, Wherein: 

FIG. 1 is schematic representations of the HV devices 
applied to an equivalent circuit in accordance With a method 
disclosed herein; 

FIG. 2 is schematic representation of the HV devices on 
the substrate in accordance With a method disclosed herein; 

FIG. 3 is schematic representation of structures at various 
stages during the formulation of a silicon dioxide layer, a 
nitride layer, an n-Well region, and a p-Well region in the 
substrate in accordance With a method disclosed herein; 

FIG. 4 is schematic representation of the ?eld oXide 
region formed in the substrate in accordance With a method 
disclosed herein; 

FIG. 5 is schematic representation of the structures at 
various stages during the formulation of a ?rst electrode 
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plate and an IPD layer on the substrate in accordance With 
a method disclosed herein; 

FIG. 6 is schematic representation of the structures at 
various stages during the formulation of a second electrode 
plate and a gate on the substrate in accordance With a method 
disclosed herein; 

FIG. 7 is schematic representation of the structures at 
various stages during the formulation of a HV CMOS 
transistor on the substrate in accordance With a method 
disclosed herein; 

FIG. 8 is schematic representation of the structures at 
various stages during the formulation of a inter-dielectric 
layer and a plurality of contact on the structure of the FIG. 
7 in accordance With a method disclosed herein; and 

FIG. 9 is schematic representation of the structures at 
various stages during the formulation of a multiple inter 
connect structure on the structure of the FIG. 8 in accor 
dance With a method disclosed herein. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Some sample embodiments of the invention Will noW be 
described in greater detail. Nevertheless, it should be rec 
ogniZed that the present invention can be practiced in a Wide 
range of other embodiments besides those explicitly 
described, and the scope of the present invention is expressly 
not limited except as speci?ed in the accompanying claims. 

According to the preferable embodiment of the present 
invention, a HV (high voltage) device such as a HV CMOS 
transistor (high voltage complementary metal oxide semi 
conductor transistor) or a HV capacitor layer are applied to 
the substrate, such that the HV CMOS transistor can drive 
the HV capacitor layer during the high operating voltage 
process, Wherein the coupling ratio of the HV capacitor layer 
is large than the prior oxide capacitor layer, such that the HV 
capacitor layer can sustain the higher operating voltage. 
Therefore, the operating voltage output to the mirror layer is 
increased and the capacitance operating range also can be 
raised. The HV device can sustain the higher operating 
voltage With the IPD (inter-poly dielectric) layer that can 
sustain the higher operating voltage such that better than the 
prior oxide capacitor layer Which only sustain loW operating 
voltage. 

FIG. 1 is a schematic representation of an equivalent 
circuit. According to the preferable embodiment of the 
present invention, a HV CMOS transistor (high voltage 
complementary metal oxide semiconductor transistor) 10, a 
HV capacitor layer 20, an output terminal 30, and a mirror 
layer structure (not shoWn in the FIG) are on the substrate, 
respectively. Wherein, the HV capacitor layer 20 can elec 
trically connect to the drain region 10b of the HV CMOS 
transistor 10, and the output terminal 30 is also electrically 
connected to the drain region 10b of the HV CMOS tran 
sistor. The operating voltage of the mirror layer is controlled 
by HV CMOS transistor 10. In the preferable embodiment of 
the present invention, the operating voltage of the HV 
CMOS transistor is large than about 3.3 volt even increase 
to 12, 18, or large than the 18 volt. 

In the FIG. 2 is shoWing a relationship betWeen the each 
electric device on the substrate 50. A substrate 50 has an 
isolation structure 60 therein, and a HV CMOS transistor 
and a HV capacitor layer thereon, Wherein the HV CMOS 
transistor and the HV capacitor layer are electrically sepa 
rated on the substrate 50. In the preferable embodiment of 
the present invention, the structure of the HV CMOS tran 
sistor includes a gate 100 on the substrate 50, and a source 
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4 
region 120 Which has ?rst conductivity type and a drain 
region 122 Which has second conductivity type in the 
substrate 50 respectively, Wherein the ?rst conductivity type 
and the second conductivity type is opposite, and the source 
region 120 and drain region 122 of the HV CMOS transistor 
are located in the tWo Well regions 110, and the Well regions 
has second conductivity type and the concentration is loWer 
than the source region 120 and drain region 122. 

Then, referring to FIG. 2, in the preferable embodiment of 
the present invention, the HV capacitor layer can be located 
on the substrate 50 or on the isolation structure 60. In the 
present invention, the HV capacitor layer is located on the 
isolation structure that can diminish the integrated circuit 
area. The structure of the HV capacitor layer includes a mix 
mode IPD layer (inter-poly dielectric) 80 sandWiched 
betWeen tWo electrode plates 70 and 90. Then, an ILD layer 
(inter-layer dielectric) 130 is located on the HV CMOS 
transistor and the HV capacitor layer. The plurality of 
contact 140 Within the ILD layer 130, Wherein the pluralities 
of contact 140 is used as a connector to electrically connect 
the multiple interconnect structure and the HV CMOS 
transistor and HV capacitor layer respectively. Herein, the 
pluralities of contact 140 at least connected to the source 
region 120 and drain region 122 of the HV CMOS transistor, 
such that the source region 120 and drain region 122 can be 
electrically connected. 

Similarly, the pluralities of contact 140 at least on the ?rst 
electrode plate 70 of HV capacitor layer to connect the 
multiple interconnect structure and the HV capacitor layer. 
Therefore, the Width for the structure of the HV capacitor 
layer such as IPD layer (inter-poly dielectric) 80 and the 
second electrode plate 90 is narroWer than the ?rst electrode 
plate 70 that is in order to let the plurality of contact 140 
connects the ?rst electrode plate 70 and multiple intercon 
nect structure. Furthermore, the structure of multiple inter 
connect includes an IMD layer (inter-metal dielectric) 160, 
there are pluralities of contacts 140 Within the IMD layer 
160 to connect the multiple interconnect structure (includes 
three metalliZation layer 150, 170, and 180). Because the top 
metalliZation layer 180 of the multiple interconnects struc 
ture has higher re?ective property that can serve as a mirror 

layer. Therefore, the top metalliZation layer (mirror layer) 
180 can prevent the damage from the light scattering. 

Then, referring to FIG. 3 to FIG. 9 is schematic repre 
sentation that according to the preferable embodiment of the 
present invention is provided the steps of forming LCOS 
back plane structure. In the FIG. 3, a silicon dioxide is used 
as a pad oxide layer 56 that is formed on the substrate 50 by 
thermal oxidation method. Then, the pad oxide layer 56 is 
used as a mask to form an N-Well region 52 in the substrate 
50 by conventional ion implantation process. Thereafter, a 
nitride layer 58 is formed on the pad oxide layer 56 by 
conventional LPCVD method (loW pressure chemical vapor 
deposition). Then, a photoresist layer (not shoWn in FIG. 3) 
is formed on the nitride layer 58 and used as a mask to de?ne 
an active region (not shoWn in FIG. 3) on the substrate 50. 
Next, the portion of the nitride layer 58 and the pad oxide 
layer 56 are sequentially removed by etching process. 
Thereafter, a P-Well region 54 and an N-Well region 52 are 
formed in the substrate 50 by ion implement process 
respectively, Wherein the P-Well region 54 adjacent to the 
N-Well region 52, and the conductivity type is opposite. 

Then, referring to FIG. 4, an isolation structure 60 is 
formed in the substrate 50. The isolation structure 60 can be 
a ?eld oxide region or a trench isolation structure. In the 
present invention, the ?eld oxide region is used as an 
isolation structure 60 in the substrate 50. The ?eld oxide 
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region With thickness about 4500 angstrom, and is formed in 
the substrate 50 by thermal oxidation method. 

Referring to FIG. 5, a polysilicon layer is deposited on the 
substrate 50. Next, a ?rst oxide layer 80a of a mix mode IPD 
layer 80 is formed on the polysilicon layer and substrate 50 
by polysilicon oxidation method. Thereafter, a nitride layer 
80b of a mixed mode IPD layer 80 is deposited on the ?rst 
oxide layer 80a, and the second oxide layer 80c of a mix 
mode IPD layer 80 is formed on the nitride layer 80b by 
silicon nitride oxidation method. Then, sequentially etching 
process is performed to the second oxide layer 80c, the 
nitride layer 80b, the ?rst oxide layer 80a, and the polysili 
con layer to form a ?rst electrode plate 70 of HV capacitor 
layer on the ?eld oxide region 60 and a mix mode IPD layer 
80 on the ?rst electrode layer 70. 

Next, referring to FIG. 6, a gate oxide layer 62 is formed 
on the substrate except on the mix mode IPD layer 80. 
Thereafter, a ?rst polysilicon layer is deposited on the gate 
oxide layer 62 and on the mix mode IPD layer 80. Then, the 
?rst polysilicon layer is etched to form a second electrode 
plate 90 of the HV capacitor layer on the mix mode IPD 
layer 80 and a gate electrode 100 on the gate oxide layer 62. 
The embodiment of the present invention, in order to dimin 
ish the area of fabricating the integrated circuit, the HV 
capacitor layer is formed on the ?eld oxide region 60. 
Moreover, in the structure of HV capacitor layer, the Width 
of the second electrode plate 90 and mixed mode IPD layer 
80 are narroWer than the ?rst electrode plate 70 such that the 
contact 140 (shoWn in the FIG. 7) can electrically connected 
to the ?rst electrode plate 70 and multiple interconnect 
structure Which is formed in subsequently process. Then, the 
tWo N-grade regions 110 are formed in the substrate 50 by 
ion implantation and beloW the gate electrode 100, Wherein 
the N-grade region 110 has a second conductivity type. 

Next, referring to FIG. 7, a spacer 102 is formed on 
sideWall of the gate electrode 100, and a source region 120 
has a second and a drain region 122 has a second conduc 
tivity type are formed in the grade region by ion 
implantation, such that the HV CMOS transistor are con 
structed by the gate electrode 100, the source region 120, 
and drain region 122. The HV CMOS transistor adjacent to 
the isolation structure, and the doping concentration for the 
source region 120 and drain region 122 are higher than the 
grade region 110. 

Next, referring to FIG. 8, an ILD layer 130 is deposited 
over the HV CMOS transistor, the isolation structure 60, and 
the HV capacitor layer. Then, a conductive layer (not shoWn 
in FIG. 8) is formed on the ILD layer 130. Thereafter, a 
photoresist layer With contact 140 patterns is formed on the 
conductive layer, and performing an etching process to etch 
the photoresist layer and the ILD layer 130 to form a 
plurality of contact 140 Within the ILD layer 130. Then, a 
metal layer is deposited and ?lled With the plurality of 
contact 140 to form a plug in the ILD layer 130, Wherein the 
material of metal layer can be tungsten. 

Then, referring to FIG. 9, a multiple interconnect struc 
ture is formed on the conductive layer by conventional 
technologies. In the present invention, the multiple inter 
connect structure With at least three metalliZation layers 150, 
170, and 180. The top metalliZation layer 180 includes an 
aluminum layer 180a and an enhancement layer 180b on the 
aluminum layer 180a, Wherein the aluminum layer 180a has 
a higher re?ective property, such that the aluminum layer 
180a can sever as a mirror layer. The reason for aluminum 
layer 180a as a mirror layer is that prevents the loss of light 
by scattering from a very ?at surface of the mirror layer. 
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6 
According to abovementioned, We can achieve the advan 

tages as folloWing: 
Firstly, according to the structure of the FIG. 2, the HV 

capacitor layer is driven by the HV CMOS transistor during 
the higher operating voltage process and further due to the 
HV capacitor With higher coupling ratio to sustain the higher 
operating voltage such that the output voltage range to the 
mirror layer can be increased. For higher output operating 
voltage and better capacitance operating range, the contrast 
and the chrominance output range of the LCOS back plane 
structure device could be increased in per area unit. 
Therefore, the issue for the limitation of the LV CMOS 
transistor (loW voltage complementary metal oxide semi 
conductor transistor) that the operating voltages range (such 
as 1 volt to 5 volt) can be improved. 

Secondly, according to the steps for forming the LCOS 
back plane structure of the FIG. 3 to FIG. 5, the IPD layer 
has higher dielectric constant and coupling ratio, and the 
middle layer (nitride layer) can store a large of charge in the 
middle layer, such that the capacitance capability of capaci 
tor layer can be raised. Furthermore, in order to diminish the 
area of the integrated circuit, the IPD layer is constructed on 
the isolation structure. Therefore, the IPD layer can improve 
that the issue for the raising the capacitance to increase the 
area the oxide capacitor layer. 

Thirdly, according to the FIG. 6 to FIG. 9, in the fabri 
cation of the HV CMOS transistor process, the HV CMOS 
transistor is combined With a mirror layer that has a higher 
re?ective property to Widely increase the output contrast and 
chrominance. 

Although speci?c embodiments have been illustrated and 
described, it Will be obvious to those skilled in the art that 
various modi?cations may be made Without departing from 
What is intended to be limited solely by the appended claims. 
What is claimed is: 
1. A liquid crystal on silicon structure, said liquid crystal 

on silicon structure comprising: 

a high voltage metal oxide semiconductor transistor; 
a high voltage capacitor layer, said high voltage capacitor 

layer electrically coupling With a drain region of said 
high voltage metal oxide semiconductor transistor; 

an output terminal, said output terminal electrically cou 
pling said drain region of said high voltage metal oxide 
semiconductor transistor; and 

a mirror layer, said mirror layer is electrically coupled to 
said output terminal, Wherein the operating voltage of 
said semiconductor layer is controlled by high voltage 
metal oxide semiconductor transistor. 

2. The liquid crystal on silicon structure according to 
claim 1, Wherein said high voltage capacitor layer is a gate 
oxide capacitor. 

3. The liquid crystal on silicon structure according to 
claim 1, Wherein the material of said high voltage capacitor 
layer is an inter-poly dielectric layer. 

4. The liquid crystal on silicon structure according to 
claim 3, Wherein the structure of said inter-poly dielectric 
layer is an oxide/nitride/oxide layer. 

5. A liquid crystal on silicon structure, said liquid crystal 
on silicon structure comprising: 

a semiconductor substrate having a ?rst conductivity; 
a complementary metal oxide semiconductor transistor on 

said semiconductor substrate; 
a capacitor over an isolation structure of said semicon 

ductor substrate and electrically separated to said 
complementary metal oxide semiconductor transistor, 
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wherein said isolation structure is adjacent said 
complementary metal oxide semiconductor transistor; 

an interconnect structure on said complementary metal 
oXide semiconductor transistor and said capacitor layer, 
such that said complementary metal oXide semiconduc 
tor transistor is electrically coupled to said capacitor 
layer; and 

a mirror layer being a top metalliZation layer of said 
interconnect structure and electrically coupling to said 
interconnect structure. 

6. The liquid crystal on silicon structure according to 
claim 5, Wherein said complementary metal oXide semicon 
ductor transistor is a high voltage complementary metal 
oXide semiconductor transistor. 

7. The liquid crystal on silicon structure according to 
claim 6, Wherein said high voltage complementary metal 
oXide semiconductor transistor having a gate on said semi 
conductor substrate, and a source region having a second 
conductivity and a drain region having said second conduc 
tivity in said semiconductor substrate, said second conduc 
tivity opposite to said ?rst conductivity, Wherein said source 
region and said drain region in concentration of tWo Well 
regions having said second conductivity is less than said 
source region and said drain region. 

8. The liquid crystal on silicon structure according to 
claim 5, Wherein said capacitor layer is a high voltage 
capacitor. 

9. The liquid crystal on silicon structure according to 
claim 8, Wherein said high voltage capacitor layer is a gate 
oXide capacitor. 

10. The liquid crystal on silicon structure according to 
claim 8, Wherein the structure of said high voltage capacitor 
layer is an inter-poly dielectric layer. 

11. The liquid crystal on silicon structure according to 
claim 10, Wherein the structure of said inter-poly dielectric 
is an oXide/nitride/oXide layer. 

12. A miX mode liquid crystal on silicon structure, said 
miX mode liquid crystal on silicon structure comprising: 

a semiconductor substrate having a ?rst conductivity; 
a complementary metal oXide semiconductor transistor 

having a gate on said semiconductor substrate, and a 
source region having a second conductivity and a drain 
region having said second conductivity in said semi 
conductor substrate, said second conductivity opposite 
to said ?rst conductivity, Wherein the concentration of 
said source region and said drain region in tWo Well 
regions having said second conductivity is less than 
said source region and said drain region; 

an isolation structure in said semiconductor substrate and 
adjacent to said complementary metal oXide semicon 
ductor transistor; 

a capacitor layer on said isolation structure; 
an inter-layer dielectric layer over said complementary 

metal oXide semiconductor transistor and said capacitor 
layer; 

a plurality of contacts in said inter-layer dielectric layer 
and electrically coupling to said drain region and said 
source region of said complementary metal oXide semi 
conductor transistor, such that said source region is 
electrically coupled to said drain region 

an interconnect structure electrically coupled to said 
complementary metal oXide semiconductor transistor 
and said capacitor respectively, Wherein said intercon 
nect structure is on said inter-layer dielectric layer. 

13. The miX mode liquid crystal on silicon structure 
according to claim 12, Wherein said isolation is a ?eld oXide 
region. 
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8 
14. The miX mode liquid crystal on silicon structure 

according to claim 12, Wherein said capacitor layer is a high 
voltage capacitor. 

15. The miX mode liquid crystal on silicon structure 
according to claim 12, Wherein said capacitor layer com 
prises a ?rst electrode plate. 

16. The miX mode liquid crystal on silicon structure 
according to claim 15, further comprising an inter-poly 
dielectric layer on said ?rst electrode plate. 

17. The miX mode liquid crystal on silicon structure 
according to 16, Wherein the structure of said inter-poly 
dielectric layer is an oXide/nitride/oXide layer. 

18. The miX mode liquid crystal on silicon structure 
according to claim 16, further comprising a second electrode 
plate on said inter-poly dielectric layer. 

19. The liquid crystal on silicon structure according to 
claim 18, Wherein the Width of said second electrode plate 
is smaller than said ?rst electrode plate. 

20. The liquid crystal on silicon structure according to 
claim 16, Wherein the Width of said inter-poly dielectric 
layer is smaller than said ?rst electrode plate. 

21. The miX mode liquid crystal on silicon structure 
according to claim 12, Wherein a top metalliZation layer of 
said interconnect structure is an aluminum layer. 

22. The miX mode liquid crystal on silicon structure 
according to claim 21, further comprising an enhancement 
layer on said aluminum layer. 

23. A method for forming a miX mode liquid crystal on 
silicon back plane, said method comprising: 

providing a semiconductor substrate having a ?rst con 
ductivity; 

forming an isolation structure on and in said semiconduc 

tor substrate; 
forming a ?rst electrode plate of a capacitor on said 

isolation structure; 
sequentially forming a ?rst oXide layer on said ?rst 

electrode plate, a nitride layer on said ?rst oXide layer, 
and a second oXide layer on said nitride layer; 

forming a gate oXide layer on said semiconductor sub 
strate eXcept for said second oXide layer, said nitride 
layer, said ?rst oXide layer, and said ?rst electrode 
plate; 

depositing a polysilicon layer on said semiconductor 
substrate and said second oXide layer; 

etching said polysilicon layer to form a gate on said 
semiconductor substrate and a second electrode plate 
on said second oXide layer; 

forming tWo Well regions having a second conductivity in 
said semiconductor substrate, said tWo Well regions 
located adjacent said gate, Wherein said second con 
ductivity opposite to said ?rst conductivity; 

forming a source region having a second conductivity, a 
drain region having said second conductivity in said 
tWo Well regions, such that said source region, said 
drain region, and said gate form a complementary 
metal oXide semiconductor transistor and having an 
operating voltage, and said complementary metal oXide 
semiconductor transistor located adjacent to said iso 
lation structure, Wherein the concentration of said 
source region and said drain region is higher than said 
tWo Well regions; 

forming an inter-layer dielectric on said semiconductor 
substrate, said complementary metal oXide semicon 
ductor transistor, said isolation structure, and said 
capacitor; 
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forming a plurality of contacts in said inter-layer dielec 
tric layer, and Which is electrically coupled to said 
source region, said drain region, said gate, said ?rst 
electrode plate, and said second electrode plate of said 
capacitor; and 

forming a conductivity layer on said inter-layer dielectric 
layer. 

24. The method according to claim 23, Wherein said 
isolation structure is a ?eld oXide region. 

25. The method according to claim 24, Wherein forming 
said ?eld oXide region comprises a thermal oxidation 
method. 

26. The method according to claim 23, Wherein the 
voltage of said operating voltage is about higher than 3.3 
volts. 

27. The method according to claim 23, further comprising 
forming an interconnect structure on said conductivity layer. 

28. The method according to claim 27, Wherein a top layer 
of said interconnect structure is a mirror layer. 

29. Amethod for fabricating a miX mode liquid crystal on 
silicon back plane, said method comprising: 

providing a semiconductor substrate having a ?rst con 
ductivity; 

forming an isolation structure in or on said semiconductor 

substrate; 
forming a ?rst electrode plate of a capacitor over said 

isolation structure; 
sequentially forming a ?rst oXide layer on said ?rst 

electrode plate, a nitride layer on said ?rst oXide layer, 
and a second oXide layer on said nitride layer; 

forming a gate oxide layer on said semiconductor sub 
strate eXcept for said second oXide layer, said nitride 
layer, said ?rst oXide layer, and said ?rst electrode 
plate; 

depositing a polysilicon layer on said semiconductor 
substrate and on said second oXide layer; 

etching said polysilicon layer and portion of said second 
oXide layer, said nitride layer, and said ?rst oXide layer 
to form a gate on said semiconductor substrate and a 
second electrode plate on said second oXide layer, and 
the Width of said second electrode plate and said second 

10 

15 

25 

35 

40 

10 
oXide layer, said nitride layer, and said ?rst oXide layer 
being less than said ?rst electrode plate; 

performing an ion implantation process to form tWo Well 
regions having a second conductivity in said semicon 
ductor substrate, said tWo Well regions located adjacent 
to side of said gate oXide, Wherein said second con 
ductivity opposite to said ?rst conductivity; 

ion implanting a source region having said second 
conductivity, a drain region having said second con 
ductivity in said semiconductor substrate, such that said 
source region, said drain region, and said gate form a 
complementary metal oXide semiconductor transistor 
having an operating voltage, and said complementary 
metal oXide semiconductor transistor being located 
adjacent said isolation structure, Wherein the concen 
tration of said source region and said drain region is 
higher than said tWo Well regions; 

depositing an inter-layer dielectric layer on said semicon 
ductor substrate, said complementary metal oXide 
semiconductor transistor, said isolation structure, and 
said capacitor layer; 

forming a plurality of contact in said inter-layer dielectric 
layer and electrically coupling said source region, said 
drain region, and said gate of said complementary 
metal oXide semiconductor transistor, said ?rst elec 
trode plate and said second electrode plate of said 
capacitor layer, Wherein said plurality of contacts are at 
least on said ?rst electrode plate; 

forming a conductivity layer on said inter-layer dielectric 
layer; and 

forming an interconnect structure on said conductivity 
layer. 

30. The method according to claim 29, Wherein said 
operating voltage is higher than about 3.3 volts. 

31. The method according to claim 29, Wherein a top layer 
of said interconnect structure is a mirror layer. 

32. The method according to claim 31, Wherein said top 
layer of interconnect structure is an aluminum layer. 

33. The method according to claim 32, further comprising 
an enhancement layer on said aluminum layer. 

* * * * * 


